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Human immunodeficiency virus (HIV) infection
and the acquired immunodeficiency syndrome (AIDS)
pandemic continue to pose a formidable challenge to
all health care workers. Advances in the understanding
of the disease and its complications have been exceed-
ed only by the rate at which the pandemic has pro-
gressed. The effect of HIV infection/AIDS on surgi-
cal pathology has received much attention.1-3
Arteriopathy, including vasculitis and perivasculitis,4
fibroproliferative occlusive disease,5 and aneurysm for-
mation,6,7 have been related to HIV infection, but the
pathophysiological mechanisms have been incom-
pletely determined. Although sporadic reports of
aneurysms in HIV-positive patients are found in the
literature, only Sinzobahamvya et al6 from Zimbabwe
and later Marks and Kuskov7 from the same center and
Gouny et al8 from France have presented series of
aneurysms related to HIV infection.
PATIENTS AND METHODS
Patients were identified from a prospectively accu-
mulated computerized data base of the Metropolitan
Vascular Service, Durban, South Africa. The unit
offers a tertiary referral service for vascular patients
from the entire province of Natal. Since 1987, all
inpatients treated by the unit have been entered in a
computerized data base. The study was approved by
the Ethics Committee of the University of Natal,
Faculty of Medicine. Ten patients with arterial
aneurysms who were treated at the King Edward VIII
Hospital between January 1994 and August 1997
tested positive for HIV (of 1568 patients treated by
the service in this period). Data was retrospectively
extracted from clinical case records of six patients, and
four patients were prospectively evaluated by means of
investigations relevant to clinical diagnosis and man-
agement. It is our practice to routinely screen patients
with atypical or nonatherosclerotic aneurysms for
other causes of aneurysms. Serologic testing with the
HIV I/II antibody enzyme-linked immunosorbent
assay technique is included in this assessment, as is
screening for syphilis, typhoid, connective tissue dis-
orders, and a detailed histological evaluation.
RESULTS
Seven male and three female patients were iden-
tified. Details of presenting features and investiga-
tions are outlined in Table I. Patients’ ages ranged
from 18 to 60 years (mean, 30.2 years). Five patients
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Fig 1. Arteriograms of patient 1 showing A, bilateral superficial femoral, B, right popliteal,
and C, right axillary artery aneurysms.
A
B
C
had multiple aneurysms, making 20 the total num-
ber of aneurysms (Fig 1). Of the five patients with
single aneurysms, four had aneurysms that involved
the carotid artery and one had an aneurysm of the
abdominal aorta. A predilection for the carotid
artery was noted, with eight carotid aneurysms
being encountered in seven patients, and six femoral
aneurysms were seen. The abdominal aorta was the
third-most-frequent site (n = 4). Apart from the
multiplicity of aneurysms in half the patients, the
atypical location of aneurysms was a striking feature.
Presenting features varied with the sites of the
aneurysms, with compressive symptoms caused by
carotid aneurysms being most common. Only one
patient had a ruptured aneurysm, and five patients
had clinical features of advanced HIV infection.
All patients in the series demonstrated hypoalbu-
minemia and hyperglobulinemia. When serum pro-
tein electrophoresis was performed, a polyclonal
gammopathy was found, with no monoclonal peaks.
No patient had a positive assay for antinuclear factor
or anticardiolipin antibodies. Four patients, all who
had generalized lymphadenopathy or evidence of
opportunistic infection, were submitted to lympho-
cyte flow cytometry. Depressed CD4 counts and
inverted CD4:8 ratios were universally present.
Serology findings were positive for syphilis and
typhoid exposure in two patients. One patient (case
2) was considered to have active syphilis, and one
patient had a current salmonella infection (case 10).
Positive serology findings in the remaining two
patients was ascribed to previous exposures. None of
the patients were intravenous drug abusers, and no
aneurysm was located in a site commonly associated
with intravenous injection.
Two patients were treated conservatively, because
of full blown AIDS in one and because the extent of
disease in the other precluded surgery. Surgery was
directed at symptomatic aneurysms in the remaining
eight patients, one of whom had bilateral femoral
aneurysms resected. Vascular reconstruction was
undertaken in five patients, with polytetrafluoroeth-
ylene grafts in three and autogenous vein grafts in
two. Ligation was performed when the presence of
sepsis was suspected and undertaken in four patients,
with no adverse sequelae. These included three
carotid ligations. The aneurysm wall and thrombus
were submitted for microbiological examination in
all cases. Organisms were demonstrated in only two
patients, one of whom had a ruptured aneurysm; skin
surface contamination may have resulted in multiple
organisms being identified.
Histological examinations of sections of aneurysm
wall were performed in all patients. The examinations
included staining for acid-fast bacilli, which was nega-
tive in all cases. The microscopic findings in all cases
showed marked similarity. Lesions that could be char-
acterized as “active” (acute inflammatory infiltrate
and necrosis) and “inactive” (fibrosis and hemosiderin
deposition) were found. This implied a temporal
sequence of events. Both these categories displayed a
consistent inflammation of the vasa vasora. The acute
inflammatory infiltrate was centered on the vasa vaso-
ra, with limited extension into the remainder of the
adventitia (Figs 2,3). Neutrophils were surrounded by
a cuff of plasma cells and lymphocytes. Occasional
macrophages, often containing hemosiderin, were
also present. These inflamed vasa vasora showed
marked endothelial swelling, disruption, and necrosis,
associated with deposits of fibrin. Lumina were
occluded as a result of the inflammation. Minimal
extravasation of erythrocytes accompanied this
process. Those vasa vasora containing a less intense
acute inflammatory infiltrate showed marked endo-
thelial swelling caused by edema. The surrounding
adventitia showed fibrosis, scattered acute and chron-
ic inflammation, and hemosiderin-laden macro-
phages. Where the acute inflammation of the vasa
vasora was most severe, transmural necrosis was
noted. This was a focal finding and always associated
with adjacent areas containing chronic features. Areas
reflecting a more chronic, inactive lesion were charac-
terized by fibrosis, hemosiderin deposition, fragmen-
tation of elastic fibers in the media, loss of smooth
muscle, and intimal fibromuscular hyperplasia. It
would appear that medial and intimal changes are
consequent to ischemia resulting from inflammatory
occlusion of the vasa vasora. Superimposed mural
thrombus was present in three of the cases. The
thrombi were bland in appearance, and septic foci
were not identified within them. No evidence of gran-
ulomata, adherent lymph node containing caseation,
or other specific infection was seen. Special stains for
microorganisms were negative. Studies to look for
secondary viral infections were not undertaken.
The short-term outcome of operative manage-
ment was favorable. Fortunately, carotid ligation was
tolerated well, with no neurological sequelae. One
perioperative death occurred in a patient who had a
suprarenal aneurysm resected and sustained occlu-
sion of a side-arm graft to her single remaining kid-
ney. The only significant postoperative morbidity
was in case 10, in which postoperative pneumonia
and protracted weaning prolonged convalescence.
Data relating to long-term follow-up is inadequate,
because of the nature of our practice, which includes
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patients referred from remote primary and sec-
ondary hospitals, and the generally poor compliance
of our patients with follow-up appointments. The
late results of vascular reconstruction and the risk of
developing new aneurysms remain uncertain.
DISCUSSION
The AIDS pandemic has prompted a review of
both surgical pathology and philosophy with regard
to management. Analysis of the incidence of HIV
infection reveals a problem of increasing magnitude.
Antenatal HIV seroprevalence is regarded as a reli-
able indicator of the magnitude of the problem, and
it reached 27.44% in King Edward VIII Hospital in
1997 (Fig 4). This represents a steady increase in
this community in the last few years.
Arteriopathy associated with AIDS was first
described in children in 1987,5 but has received sparse
attention in the literature. Joshi et al5 described 
multiple-organ involvement of small and medium
Fig 2. Photomicrograph of an aneurysm wall section showing marked adventitial inflamma-
tion centered on vasa vasora, many of which are obliterated by the cellular infiltrate (original
magnification, 40· ; hematoxylin and eosin stain).
Fig 3. Magnified view of vasa vasorum showing luminal fibrin deposition, mixed cellular infil-
tration, comprising neutrophils with lymphocyte and plasma cell cuffing, and occasional
peripheral macrophages (original magnification, 200· ; hematoxylin and eosin stain).
Table I. Summary of clinical features and management
Case 1 Case 2 Case 3 Case 4 Case 5
Age (years) 28 20 39 18 27
Sex Male Female Male Female Female
Presenting feature Rupture Transient ischemic Painful mass (cuta- Malignant hyperten- Mass (generalized
(other clinical attack (pyrexia) neous herpes, sion (genital lymphadeno-
features) generalized ulceration) pathy)
lymphadenopathy)
Site of aneurysms (R) brachial, (L) (L) Carotid (R) femoral, (L) Suprarenal AAA (L) femoral, thor-
femoral, (L) femoral (2), acic, and ab-
popliteal, (R) AAA, coeliac dominal
femoral, (R) aorta
axillary, (R) 
carotid 
aneurysms
Lymphocyte flow ND ND 236 327 ND
cytometry: ND ND 1278 705 ND
CD4 (550 to 1955)* ND ND 0.19 0.46 ND
CD8 (250 to 1200)*
CD4:8 ratio
Operative management Ligation Ligation PTFE interposition PTFE aortic tube Saphenous vein
grafts (L + R super- graft and visceral graft (super- 
ficial femorals) side arm grafts ficial femoral)
Clot/aneurysm wall Staphylococcus No growth No growth No growth No growth
culture aureus Enter-
ococcus faecalis
Enterococcus 
agglomerans
Other RPR; TPHA Widal positive (1 RPR positive; 
positive in 640 dilutions) TPHA negative
Outcome Discharged for Discharged from Preterminal AIDS at Postoperative death Aortic surgery 
supportive care; follow-up at 6 3 months planned, but
lost to follow-up months; well defaulted
L, Left; R, right; AAA, abdominal aortic aneurysm; SPEP, serum protein electrophoresis; ND, not done; PTFE, polytetrafluoroethylene; 
RPR, rapid plasma reagent; TPHA, Treponema pallidum hemagglutination.
*Normal values in parentheses.
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arteries in autopsy studies of six children with AIDS.
Intimal fibrosis with fragmentation of elastic tissue,
fibrosis and calcification of the media with variable
luminal narrowing, and perivasculitis was observed.
Infection, leading to increased elastase activity, was
implicated. Calabrese4 reviewed 14 published cases of
systemic necrotizing vasculitis in the presence of HIV
infection. Small vessels were involved in 11 patients,
with lymphocytic inflammation being found. Cases
overlapped markedly with polyarteritis nodosa, primary
angiitis of the nervous system, and angiocentric lym-
phoproliferative disorders. This cohort would appear
different from the present group, in which inflamma-
tion of the medium- and large-caliber vessels was
found. Furthermore, the arterial lesion predominated
in our series, rather than target organ pathology. The
first description of an aneurysm associated with AIDS is
credited to Dupont et al,9 who prophesied further asso-
ciation of HIV and vascular surgery and raised issues
pertaining to the principles of treatment of such cases. 
Marks and Kuskov7 described 12 HIV-positive
patients with arterial aneurysms, eight of whom were
submitted to direct vascular operations. Four patients
died of causes related directly to aneurysms.
Histological features are documented only for five
patients, with periarteritic fibroproliferative, granulo-
matous inflammation being noted. This was confined
to the aortic and iliac aneurysms and not noted to
accompany the peripheral aneurysms. In a single case,
Staphylococcus aureus was cultured from perianeurys-
mal exudate. Gouny et al8 reported three cases of
HIV-positive patients with infected aneurysms involv-
ing atherosclerotic aortas. From our survey of the lit-
erature, it would appear that no previous series details
histological features of aneurysms of large vessels in
HIV-infected individuals. 
The histological features seen overlapped to an
extent with those described in detailed case reports
of similar patients. Boggian et al10 described a gran-
ulomatous giant cell mesoaortitis in a patient with an
abdominal aortic aneurysm. A mixed inflammatory
cell infiltrate was present, with the chronic compo-
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nent predominating. Clustering of cells around the
vasa vasora was noted. Dupont’s9 case of an aortic
aneurysm in a 61-year-old man showed an athero-
sclerotic aneurysm wall, with salmonella cultured
from associated mural thrombus. Marks7 referred to
an intense granulomatous periarteritis, restricted to
abdominal aortic and iliac aneurysms in his patients.
The mechanism of aneurysm formation caused
by HIV is not known. Several possible mechanisms
warrant consideration. The association may be
entirely coincidental and merely reflect the increas-
ing prevalence of HIV infection in all patients,
regardless of disease process. However, the temporal
clustering of cases and the similarities in clinical and
histological features in the present series is sugges-
tive of the existence of a distinct clinicopathological
entity. Aortic aneurysms are known to be uncom-
mon in a black African population.11 Costa and
Robbs reported 60 aneurysms seen at this institution
in a 5-year period,12 only 34% of which were ather-
osclerotic. Takayasu’s disease predominated as a
cause of nonatherosclerotic aneurysms (63%), fol-
lowed by tuberculosis (18.2%), intimomedial mucoid
degeneration (9.1%), syphilis (4.5%), and mycotic
aneurysm (4.5%). Notably, only one patient in this
group from the pre-HIV era demonstrated the acute
inflammatory periarteritic process seen in the present
series. In the study period, 138 patients with
aneurysms were seen, 105 of whom had atheroscle-
rosis or trauma as their primary pathology. Of the 33
remaining patients, only the 10 in the study cohort
were HIV-seropositive. Fourteen of 23 remaining
patients (seronegative) had histological confirmation
of other underlying pathology (intimomedial mucoid
degeneration; Takayasu’s arteritis; tuberculosis;
syphilis). None of the seronegative patients had mul-
tiple aneurysms or the typical histological features
described in the study group. We therefore feel that
a coincidental association is unlikely.
Second, the arterial wall weakening may result
from the direct action of the HIV itself or via an
immune complex mechanism, as postulated by
Case 6 Case 7 Case 8 Case 9 Case 10
23 30 27 30 60
Male Male Male Male Male
Abdominal pain and Neck swelling (stridor, Bilateral neck swellings Neck swelling (oral Inflammatory neck
backache chest infection) (dysphagia, fever, leukoplakia, [L] swelling (stridor, [L]
oral candidiasis, vocal cord and hypoglossal palsy)
Klebsiella pneumonia) hypoglossal paralysis)
Brachiocephalic, (R) (L) carotid Bilateral carotid, (R) (L) carotid (L) carotid
carotid, superior subclavian
mesenteric, Type II
thoracoabdominal
aneurysm
ND 446 364 ND ND
ND 1486 533 ND ND
ND 0.3 0.7 ND ND
Nil Saphenous vein graft Nil Ligation Ligation tracheostomy
— No growth — No growth Salmonella species
Pericardial effusion and Widal positive (1 in
myopathic (L) ventricle 640 dilutions)
Conservative treatment; died Discharged well; no Died of severe pneu- Discharged well; no Prolonged convales-
3 weeks after discharge follow-up monia 8 days after central neurological cence; no central
admission neurological deficit
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Calabrese.4 The negative anti-gp41 immunohisto-
chemical studies in Lang’s13 reported case would tend
to refute direct HIV-mediated damage to the vessel
wall. However, it remains possible that virus antigen,
which might have been present earlier in the disease
process, had been eradicated by the host immune
response before specimen collection. Although plau-
sible, no evidence to support this hypothesis is present
in the literature or from our series.
A third possible mechanism, which involves a
causal relationship between HIV and aneurysms,
mediated by another infective agent, would also
appear possible. It has been stated that infected
aneurysms in HIV-positive patients are caused by bac-
terial infestation of an atheromatous aorta.14 Our
experience contradicts this, because all except one of
our patients were young and had no evidence of
atheroma, either at the aneurysmal vessel or elsewhere.
Although only two cases in the present series demon-
strated organisms in the aneurysm, the striking neu-
trophil-predominant acute inflammatory reaction
would support the hypothesis of bacterial infection,
either present or recent. In two of three aortic
aneurysms reported by Gouny, salmonella and
Mycobacterium tuberculosis were cultured from the
aneurysm wall, whereas preoperative bacteremia impli-
cated Hemophilus influenza in a third.8 Joshi et al5
suggested that infection, caused by immunodeficiency,
resulted in increased exposure to endogenous and
exogenous elastases. Disruption of medial elastic fibers
was noted in five of the patients in the current series.
Arterial wall ischemia arising from the occlusion of the
vasa vasora by intense inflammatory cell infiltration
may contribute independently, or in association with
the aforementioned factors, to aneurysm formation.
The failure to demonstrate an infecting organism in
most cases remains a confounding factor to the
authors’ favored infective etiology postulate. It is pos-
sible that this failure was caused by the technical
aspects of staining and culture of the specimen.
Futhermore, organisms that may have been present
earlier in the disease process may have been eradicated.
In all patients submitted to lymphocyte flow-cytome-
try, CD4 counts were depressed. This immunosup-
pression may have facilitated earlier infection. Patient 3
demonstrated a positive Widal reaction, but showed
no rising titre. With the endemic nature of exposure to
salmonella regionally15 and the patients’ lack of other
clinical features of typhoid, the result was ascribed to
past infection. Similarly, although patient 2 tested pos-
itive for syphilis, the high rate of syphilis in the local
sexually active population,16 failure to demonstrate
Fig 4. Antenatal clinic human immunodeficiency virus seroprevalence rates at King Edward
VIII Hospital, Durban, South Africa. (Courtesy of Professor A.N. Smith, Department of
Virology, King Edward VIII Hospital and University of Natal).
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spirochetes histologically, and the apparent lack of a
latent period favored the diagnosis of coincidental
acute syphilis with aneurysm. The frequent association
of Mycobacterium tuberculosis with HIV17,18 was not
demonstrated in any of the patients studied. All three
cases in Sinzobahamvya’s6 group demonstrated
microorganisms, as did all three in Gouny’s8 series.
Marks,7 by comparison, was only able to isolate organ-
isms in two of 12 cases.
Our policy entailed preferential use of autogenous
grafts for reconstruction for all peripheral aneurysms
(both spontaneous and posttraumatic). The relatively
frequent rate of prosthetic graft insertion in this
cohort is caused by the frequent unsuitability of the
autologous long saphenous vein because of size or
disease or its nonavailability because of concomitant
deep vein thrombosis (DVT). The recognized
increased susceptibility of HIV-infected patients to
DVT and the external compression from the arterial
aneurysms may have contributed to the high DVT
incidence in this cohort. When autogenous vein grafts
are available, they are the conduit of choice. We have
not considered using deep vein grafts for aortic recon-
struction, as has been advocated by Clagett.19
When HIV seropositivity and arterial aneurysms
coexist, a management dilemma may arise. The legal
and ethical aspects of the treatment of HIV-positive
patients and patients with AIDS have received much
attention.20 Clearly, sound clinical judgement is called
for. In patients with advanced HIV infection and short
life expectancy, the use of minimal or no surgical inter-
vention may be justifiable. When severely symptomatic
aneurysms or life-threatening complications exist,
treatment should not be withheld. If the disease is lim-
ited to seropositivity only, we submit that the patient
should be offered the same standard of treatment as a
seronegative patient.
In conclusion, it is apparent that arterial aneurysms
associated with HIV are a distinct clinicopathological
entity. Young black patients appear to constitute the
population group at risk. Aneurysms have a predilec-
tion for unusual sites and show a tendency toward
multiplicity. The most striking histopathological fea-
ture is the presence of a marked inflammatory adven-
titial reaction, particularly related to the vasa vasora. As
the HIV/AIDS pandemic progresses, more cases will
be encountered. Their detailed evaluation is needed to
improve our understanding of the disease. This chal-
lenge and the challenge of providing adequate therapy
face vascular surgeons wherever HIV is found.
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